In birds, conditions and experience in the nest may influence the social rank of juveniles after they become independent. Three main factors may be involved: (1) mass at fledging, larger birds being better able to compete; (2) brood hierarchy, dominance in the brood continuing after the birds leave the nest; and (3) hatching date, birds hatching earlier having more experience and a greater ability to compete. I studied the effect of these factors on the agonistic behaviour of juvenile European shags, Phalacrocorax aristotelis, in crèches. Of all the factors, only hatching date had a significant influence on the dominance rank of juveniles. Birds that hatched earlier had a higher rank. Additionally, males were somewhat more aggressive than females. The importance of an individual's hatching date for its social rank may have consequences for its future reproductive value.
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Agonistic behaviour, which is common in species living in groups, results in individuals forming a social hierarchy (Huntingford & Turner 1987) . Thus, dominant animals are better able to compete and take advantage of resources (e.g. Ekman & Askenmo 1984; Arcese & Smith 1985; Westman 1990) . In many birds, the period of independence after fledging leads to their introduction into a social group and the determination of a new hierarchy among the juveniles (Garnett 1981) . In this way, factors existing prior to fledging may affect social rank during independence (Boag & Alway 1980) . In many birds, after fledging, juveniles gather on perches that serve as crèches (e.g. Davis 1982; Evans 1984; Carter & Hobson 1988) , where parental care is continued (Burger 1980). In the European shag, Phalacrocorax aristotelis, the crèches are stable social units: only 8% of juveniles move away from the perches where they normally reside (unpublished data). In the crèches, fledglings are often aggressive, especially while being fed by the adults (Snow 1963). Since crèches are stable social units, an individual's dominance rank may affect its ability to compete for resources. Hatching date, brood hierarchy and size of chicks at fledging may influence the social hierarchy and their recruitment into the population (Watts & Stokes 1971; Boag & Alway 1980; Spear & Nur 1994) . I tested the following three hypotheses in juvenile European shags.
(1) Mass at fledging. The relative mass of juveniles at fledging can determine the direction of dominance. In stable groups, the largest birds are usually dominant (e.g. Ketterson 1979; Richner et al. 1989) . In great tits, Parus major, for example, the weight of the fledgling has the largest long-term effect on its social rank (Garnett 1981) .
(2) Brood hierarchy. A size hierarchy within a brood caused by asynchronous hatching may determine the dominance rank of individuals during independence (Boag & Alway 1980) . In the blue-footed booby, Sula nebouxii, early social experience also influences the brood hierarchy, the older chick dominating its sibling: in an experiment in which unrelated chicks were paired, senior chicks dominated junior ones, even though the latter were, on average, 32% heavier (Drummond & Osorno 1992; see also Drummond & Canales 1998) . European shag chicks hatch over a 2-day interval, which leads to a hierarchy determined by size at a very early age (Stockland & Amundsen 1988) . This hierarchy could affect agonistic behaviour during independence.
(3) Hatching date. Hatching date, and consequently early social experience in the group, can influence the social rank of juveniles. In the genus Parus, for example, the first fledglings that settle in an area dominate birds that fledge later (review in Matthysen 1990). This suggests that juveniles need social experience to develop competitive skills. Individuals must compete for dominance and they learn from their first encounters with opponents (Huntingford & Turner 1987; Clutton-Brock &
